ABSTRACT: The news media report daily on unsustainable practices and events that impede progress toward sustainable use of the planet -production of greenhouse gases, biotic impoverishment, depletion of fossil waters (aquifers), human population growth, production of persistent toxic substances, loss of agricultural topsoil and land, rapid loss of old growth forests, and so on. Exponential economic growth both depletes natural capital more rapidly than it is regenerated and also gives an illusion of sustainable prosperity. Failure to act more expeditiously is almost certainly due to a number of factors; however, denial that a problem exists is, arguably, one of the most likely reasons. Just as an alcoholic or drug addict must first acknowledge that a problem exists before successful treatment is possible, so must those addicted to exponential growth on a finite planet.
I was first exposed to the dysfunctional relationship between human society and natural systems when Ruth Patrick became my mentor in 1948. Her goal was 'use without abuse' of natural systems. At that time, public awareness of environmental pollution was just beginning to increase. Leopold's (1949) Sand County Almanac provided a superb description of how natural systems functioned. Then, Carson's (1962) Silent Spring alerted me to the probable ecological damage of pesticides and also showed the intensity of the attacks likely to occur if the status quo were challenged. Next came Hardin's (1968) classic 'Tragedy of the Commons' and subsequent publications using the metaphors of lifeboats (Hardin 1974) and spaceships (Hardin 1972) to illustrate carrying capacity (Hardin 1976) . Of course, there were many others, but these caused a major paradigm shift early in my career.
Mainstream science became much more interested in environmental science and studies, as evidenced by the first Earth Day in 1971. However, humankind still persisted in denying the extent of the problem. Denial is not new. Pliny the Elder stated, in the first century, that the stupid ostrich thrusts its head and neck into a bush and imagines that the entire body is concealed (Hardin 1999) .
Other authors have espoused a no-need-for-concern attitude -everything is fine. Simon (1981) believed in unlimited growth. Naturally, this idea has critics (e.g. Daly 2003) . Recently, Lomborg (2001) has created quite a stir, especially in the financial news (positive) (e.g. Cambridge University Press 1 ) and the academic journals ). The Editors (Editorial 1997) of Scientific American have described some of this debate as science vs. antiscience.
Another form of denial may be the possibility of the deliberate production of disinformation so that science does not contradict political, religious, or corporate ideologies. In the 1930s, the USSR denigrated mainstream genetics in favor of a fraudulent theory of heredity, which was congruent with Communist ideology 3 (Sheehan 1993) . A statement condemning misuse of science was signed by 62 leading scientists, including 20 Nobel laureates and 19 recipients of the National Medal of Science. 4 Time for resolving these issues is short. A very important factor is the 50-100 years available for humankind to achieve sustainability with an estimated population of 8-11 billion (Palmer et al. 2004) .
Although there is cause for concern, cautious optimism is also justified. For example, Brown (2003) has produced a plan at the planetary level that including restructuring the economy, stabilizing population, and stabilizing climate. At subcomponent levels, the outlook is also positive: (1) studies on renewable energy (Odum & Odum 2001) , (2) calls for behavior change (Green Week events 5 ), (3) detailed studies of a hydrogen economy on the stratosphere, which will reduce uncertainty (Tromp et al. 2003) , (4) plans for global climate monitoring are being discussed by scientists, although no robust plan has emerged so far, and (5) plans for preserving both land and the economy. 6 An illustrative small town issue is ongoing in Blacksburg, Virginia, USA; a situation exists that is, in many ways, a microcosm of world environmental problems. The town has purchased a 169-acre, abandoned farm that shows exemplary ecosystem recovery (12 different habitats). One decision that must be made is whether this tract should be preserved as a nature park or turned into another mixed-use park (Browder et al. 2000) . At a two-day workshop attended by about 500 residents, 80% of the citizens preferred that the land be used for nature preservation, environmental education, and passive recreation. Opponents favor an active-use plan (soccer fields, large parking lots for spectators, etc.) in which the concept of a nature park does not emerge as a guiding principle, i.e. protection and observation of wildlife, environmental education, and contemplation of nature are not primary goals. In addition, citizens have rejected a 'master plan' by a 3 to 1 margin that calls for mixing a nature park and active-use elements. This impasse is occurring in a town where educational levels are above average and the democratic process is continually praised. Is there a discontinuity between citizens and elected officials? Do most citizens favor a nature park in principle but not in practice? Is a mixed-use compromise likely to maintain any significant remnants of the present biological diversity? Another intriguing possibility may be at work: human society is in denial about certain aspects of the human condition.
THE CASE FOR DENIAL
The word denial is defined as 'an assertion that something said, believed, alleged, etc. is false' or 'disbelief in the existence or in the reality of a thing.' 7 Another definition is 'refusal to admit the truth or reality (as of a statement or charge), assertion that an allegation is false, negation in logic, a psychological defense mechanism in which confrontation with a personal problem or with reality is avoided by denying the existence of the problem or reality'.
8 Kuhn (1970) defined a paradigm as a belief so strongly held that, even when contrary evidence appears, the evidence is rejected. Dobzhansky (1945) stated that no evidence is powerful enough to force acceptance of a conclusion that is emotionally distasteful. The following few illustrative examples show that problems with denial do exist.
1. Cigarette smoking does not cause cancer or other adverse health effects.
2. Global warming is a myth not based on scientific evidence.
3. Biotic impoverishment (species extinction) will not affect human society.
4. Every environmental problem has a technological solution.
5 Number of children in Afghanistan that the United Nations estimates may die this winter from pneumonia and diarrhea 100,000
Probability that someone who flies once a month will die in a commercial airplane crash in the coming year in the United States (where concern about terrorism has cut flying sharply), if terrorists hijack and crash one plane every month 1 in 540, 000
Probability of dying of a heart attack in the United States (where tens of millions of people fail to exercise or maintain healthy diets despite the risk), in the same year 1 in 400
Odds of a U.S. resident being killed by terrorists in a shopping mall, in the coming year, if the person spends two hours a week in malls and if terrorists destroy one mall (and everyone in it) each week 1 in 1, 500, 000
Odds of the average U.S. resident being killed in that year by cancer 1 in 600
These examples illustrate that human society's response to risk is based more on emotion than evidence. The dangers of some risks are even being denied. The global risks from a major environmental disequilibrium would make these large numbers seem modest. Responses are not compatible with probable causes of harm, and the dangers of living unsustainably have not received the attention they deserve.
In the US, the 'baby boomer generation' (those in the age range of late thirties to mid-fifties) is concerned about retirement years and whether the Social Security and health care systems will continue to work as well as they did for previous generations. Most of the baby boomer generation believe these systems will not continue. Even though retirement and health care are great concerns, a greater concern exists: will the planet be as habitable for future generations? Health care for the planet's ecological life support system must be considered. Environmentally literate persons know of many reasons for concern. The ecological space available per capita on the planet has decreased from between 5-6 hectares to 1.5 hectares in the twentieth century (Wackernagel & Rees 1996) . Natural capital, such as forests (e.g. Brown 2001), wetlands (National Research Council 1992), and fossil water (i.e. underground aquifers), are diminishing (Postel 1999) at rates far greater than replacement. In addition, the world sunshine has diminished 10% to 37% (Chang 2004) ; dead zones occur in marine ecosystems 10 ; and the effects of the oil spill in Prince William Sound are still evident after 15 years.
11 These few examples illustrate the worsening environmental conditions. Cultural changes are also important factors. In 1999, American gangs in the school systems were composed of these cultural proportions: white, non-Hispanic, 12%; black, non-Hispanic, 25%; Hispanic, 28%.
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Arguably, major climate changes would produce both severe social and environmental stress. If the ice covering Greenland were to melt or slide into the sea, the oceans of the planet would rise. Barranger 13 describes a situation in the US national parks, particularly the Great Smokey National Park, in which a proposed federal 'clean-air' plan would actually reduce visibility to an unacceptable level.
SPECIAL INTERESTS
The global environmental crisis, when considered at all, is almost always peripheral to the focus on individual and organizational special interests. Orr (2004) has persuasively argued that partisan wrangling is a symptom of a deeper dysfunction. Humans may not be denying so much the global environmental malaise (extinction, habitat destruction, ecosystem fragmentation, etc.), but rather they may be focusing so intently on their special interests that the larger events, which will markedly affect both any special interests and the quality of life, get little or no attention. For example, projections are that the current global population of over 6 billion humans might reach 9 billion in 50 years or less. Ninety percent of this growth is projected for developing nations. Even those aware of this situation are reluctant to limit population size to the planet's carrying capacity because such a limit would be tramping on 'individual rights', and sovereign nations (even those now dependent on imported food) would almost certainly not comply. However, very few people would hesitate to object if an elevator were occupied by more people than its carrying capacity. Is this because individual interests are likely to be immediately adversely affected, or because of the hope of making a difference, or both?
Humankind definitely wishes to escape vulnerability, whether from terrorists, aging, or intimate relationships. Denial of vulnerability does not erase the susceptibility. In the context of sustainable use of the planet, humankind is denying that it cannot transcend the iron laws of nature and the universe; this denial is a severe handicap. Indeed, the most striking example of this denial is the continued assertion that infinite growth on a finite planet not only is possible but also is desirable. Bartlett & Lytwak (1999) have noted that population momentum is either ignored or denied. If the 'normal' US life span of 70 years is considered, then lowering the fertility rate to 2.1 children per woman (replacement rate) would result in a gradual drop in population growth rate. However, the rate would not reach zero for 70 years, and, during this interval, the population would continue to grow.
Sustainability requires a willingness to accept the uncertainties of natural systems and to be exposed to natural law -after all, humankind is a component of the interdependent web of life rather than the centerpiece. In this view, humankind is more like the millions of other species (both plant and animal) on the planet, which means that much is beyond human control. Some natural events may severely disrupt or even end human lives. Humankind's denial of its dependence on the planet's ecological life support system and its vulnerability to the laws of nature is part of a larger pattern of denial.
Humankind is denying survival to a large array of species and leaving a less habitable planet for future generations when it damages planetary ecosystems. If humankind continues to act as it is presently, it is denying responsibility for actions that will have far reaching consequences. Davidsen & Rees-Mogg (1997) predict the demise of the nation-state, primarily due to the rapid development of cyberspace. Local centers of power will reassert themselves as the state develops into fragmented overlapping sovereignties (e.g. Tilly 1993 ).
14 If the nation-states are indeed in decline, this event is very important since most nation-states espouse exponential economic growth, deny the reality of carrying capacity, and have routinely subsidized environmentally damaging activities (e.g. Myers with Kent 1998). Eliminating perverse subsidies is an obvious, major step toward achieving sustainable use of the planet. Myers with Kent (1998) estimate that subsidies of approximately US$1.5 trillion are larger than the economies of all but five countries in the world. Present and future generations are and will be markedly affected if these perverse subsidies continue.
DENIAL VERSUS IRRATIONAL EXUBERANCE
Most persons in 'developed countries', who are the largest consumers of planetary resources, also believe that human creativity, technology, and economic growth will solve all problems and continuously improve the human condition. The exponential growth and vastly increased affluence of many humans seem to support this assumption because, in the short term, they appear to indicate no limits to growth for Homo sapiens. This situation is particularly true in the 200+ years since Malthus (1798) published his still controversial book on population growth. However, exponential growth and increased affluence seems to be the result of unsustainable practices that may destabilize human society in the 21st century. At present, over half of the world's population is living in conditions that are far from enviable; global climate change, Interesting evaluations of these issues may also be found in Dalby (2004) , Conca (2004), and Lipschutz (2004) including changes in the hydrological cycle, could easily and rapidly worsen existing conditions. 15 Many environmental and ecological functions are non-linear; since doubling times (e.g. population, some types of climate change, and resource consumption) are nonlinear as well, critical breakpoints and thresholds can be reached in far less time than expected by those who assume these activities are linear functions.
In general, social systems are slow to respond to environmental crises, especially when they involve large temporal and spatial spans. If decision makers and the general public must witness evidence of damage to human health and the environment before taking remedial action, the measures will be both less effective and more costly. However, taking precautionary action (while significant uncertainty still exists about the circumstances that will probably result in damage) requires a much higher level of environmental literacy than the level of most current decision makers and the general public.
A major, unanswered question concerns the degree that unmistakable damage to human health and the environment in one geographic area will influence decisions on similar problems in other geographic areas. Cultural differences, level of affluence, etc. will also probably affect the influence of case histories in other parts of the world. Clearly, sustainable use of the planet will require precautionary measures to avoid problems, not remedial action after the damage has occurred. Denial of the probable existence of problems until damage occurs is an ineffective way to resolve sustainability issues, especially when many more resources are required to repair environmental damage than to prevent it. The planet's biospheric life support system should have the highest priority for protection, maintenance, and repair since it is by far the most important factor in the quest for sustainable use of the planet. Both the future of humankind and the human economic system depend on its integrity and well-being. Humankind once acknowledged the necessity of a healthy biospheric life support system, but the technological and economic successes of the last few centuries, insignificant in geological time, have led to the belief that humans now transcend natural law. The evidence of this belief can be found throughout the globe, but humankind has become addicted to unsustainable practices that lead to an unhealthy biospheric life support system. Many of humankind's unsustainable practices are simple to state.
1. Denial that humankind inhabits a finite planet with limited resources and a finite carrying capacity for humans.
2. Denial of limits to growth, which enables humankind, for a short time at least, to continue present practices.
3. Denial that a human being is part of a whole called by many cultures 'the universe'. Humankind is part of an evolutionary system with participation possibly limited in time and space 16 , even though individuals may perceive themselves as an entity separated from the interdependent web of life. This perception is a delusion. Sustainability requires that humankind free itself from this delusion by expanding its compassion from 'targeted' to 'generalized', embracing natural systems as well as future generations of its species with whom it shares planet Earth (Cairns 1998) . Of course, this goal will remain, for the near future, an aspiration for both individuals and society, but it is essential to achieving sustainable use of the planet.
4. Denial that humankind is both a victim and a beneficiary of its cultural conditioning. Technologies (e.g. agricultural and industrial) have enabled humankind to modify some of nature's laws and adapt some habitats that were marginally habitable to make them moderately habitable. Domestication of a few species of plants and animals has resulted in additional security in food supply. As a consequence, awe of nature has been replaced by a feeling of dominance and control. However, nature still intrudes upon human lives (e.g. weather, disease, invasive species), so human society is not divorced from nature. Humankind has the power to improve the relationship between itself and natural systems. The current computer era and humankind's language-based cultural system provide an unprecedented opportunity to develop a mutualistic relationship with natural systems. However, at present, no persuasive evidence indicates that either of these tools will be used toward this end.
5. Denial that humankind has denigrated the value of the covenant with the natural systems on which humans are dependent for their survival. The covenant was established, confirmed, and reconfirmed by certain rites involving sacred tokens from the organisms themselves, a symbol that, when animals were slain or plants were consumed, their components should be returned to the mother source for rebirth (Eldridge 1991) . As Eldridge (1991) notes, when such rites were performed and the mystery of the order of nature thus recognized, it was hoped that the food supply of the human community would be assured. 6. Failure to refute the distortions of scientific evidence by op-ed commentaries attacking the conclusions of mainstream science by those with far less impressive academic credentials (e.g. London 2002 ). As Cairns 17 remarks, life on Earth will endure -what needs to be saved are the conditions that support human life. In the long term, natural law will eradicate species that place natural systems in disequilibrium and impair their capacity for self-maintenance. Some people concerned about environmental problems are labeled 'environmental doomsayers' (e.g. London 2002 ). The people who use this label for environmentalists blithely ignore the fact that many more ways of living exist than the ones now used, no matter what they are (Quinn 1999) . The people whom London (2002) labels 'environmental doomsayers' are concerned about humankind's future; they are not interested in preserving the status quo but only those components that are both sustainable and ethical.
7. Failure to remedy the maldistribution of resources. Nature gives up resources grudgingly; however, they are distributed fairly equitably among more than 30 million species. With finite resources on a finite planet, distribution among this huge number is no small achievement. This feat is accomplished by resource partitioning-each species has a competitive edge for a relatively small component of the total resources available. Species that exceed resource carrying capacity suffer famine and disease, which make many of them more vulnerable to predation. Some species exhibit strong territoriality. The waste products of one species may serve as resources for other species. Tribalism is the result of natural selection and has worked well for humans and other species. All members of a tribe or other biological, social community are involved in the success of the tribe. There is little compassion for misfits. Natural systems are characterized by substantial loss of individual lives. Smail (2002a,b) has remarked upon the increasing tension between two, seemingly irreconcilable trends: (a) projections indicate that human population trends will reach or exceed 9 billion by the mid-to-late twenty-first century and (b) increasingly reliable scientific estimates indicate that Earth's long-term, sustainable carrying capacity may have already been exceeded (Wackernagel et al. 2002) . To continue to deny that this dichotomy exists defies common sense. This statement is not 'gloom and doom', but rather a proposal acknowledging that humankind has an obligation to develop a harmonious and mutualistic relationship between humankind and natural systems that is sustainable. Goals and conditions must be provided to make the vision a reality (e.g. Cairns 1997) . A belief that civilization as now practiced is unsurpassable is foolish, arguably fatal. One area that could be dramatically improved is eco-ethics, which should be the unifying theme of the vision. Making the planet more habitable for humankind and other species is the sine qua non of eco-ethics.
8. Failure to redefine civilization or to develop a new word to describe the vision of sustainable use of the planet. The word civilization is homocentric, and sustainability requires an ecocentric word. Homo sapiens has 'overrun' Earth and 'subjugated' nature. This result was perceived as inevitable, even ordained. Furthermore, substantial benefits have accrued to those who accept civilization as it is defined at present. Individuals who improve life for humankind are rewarded with power, wealth, and respect. However, the benefits that a few humans acquire are not widely distributed among humankind. At least 30% of the 6 billion people on the planet are poorly or marginally fed and housed. Consequently, a paradigm shift to a mutualistic relationship is at least possible since, for many, human society seems out of control. A number of scenarios could play out in this continuing, unsustainable relationship, from devastating effects upon humankind to moderately severe effects (Cairns 2000 (Cairns -2001 .
TRANSCENDING DENIAL
Denial does not protect either individuals or societies. At best, denial temporarily postpones facing issues that persist until they are resolved with reason aided by intelligence. Denial can be lethal or, at best, damaging. Worse yet, denial can adversely affect both present and future generations. Even the best value system cannot stop the inevitable death of the planet, but a sustainable value system will enable humankind to persist much longer than denial will. Denial of reality (in this case, of the rule of natural law) can be fatal to both individuals and cultures.
Ehrlich (2000) gives a comprehensive overview of humankind's biological and cultural evolution. He discusses not only the processes that produced Homo sapiens but also the many facets of evolution that will markedly affect humankind's future. Humans began as a small tribal species that was spread thinly over the planet with only primitive technology to extract resources from natural systems. Connections with natural systems were intimate, and severe penalties arose from inappropriate actions. Now the human population exceeds 6 billion and is still growing globally. Furthermore, massive technology allows extraction of resources from natural systems at a much greater rate. Expectations of material consumption are high and growing. To deny that these factors have not produced major problems will worsen the rapidly deteriorating environmental circumstances and will improve neither cultural evolution nor humankind's relationships with natural systems.
Before civilization as defined at present, each individual had to have a realistic view of the area of the planet s/he inhabited. Realistic survival techniques included avoiding predators, hunting and gathering food, selecting shelter, and ensuring adequate water. Modern Homo sapiens successfully persisted on Earth for 120 000 years before the agricultural revolution. Hunters/gatherers may have spent as little as 20% of their time securing adequate nourishment (2000 calories per day), at a cost of 400 calories.
DENIAL, MEMES, AND SILENCES
In The Selfish Gene, Dawkins (1990) states that memes (the replicating cultural units of transmission) are to cultures what genes are to bodies.
18 Memes can be both helpful and lethal to cultures. Especially dangerous are globally accepted beliefs such as the belief in perpetual economic growth or the belief that human technology and creativity free humankind from natural law. One important natural law is that a carrying capacity exists for each species that cannot be exceeded for long periods of time. When a lethal meme is widely accepted, catastrophe on a global scale becomes highly probable. Memes enable denial to continue despite substantial evidence to the contrary. For example, the US is resisting, arguably blocking, attempts to reduce greenhouse gases because of presumed adverse effects on the economy. Yet, global warming could destabilize civilization as known at present. Fortunately, some world leaders (e.g. UN Secretary General Kofi Annan [Annan 2002 ]) explicitly list the most important, potentially devastating environmental challenges, as well as a vision of green technologies, livable cities, and rising quality of life for a majority of humankind rather than just a fortunate minority. Most people accept the present situation both because they hope to be a part of the fortunate minority and because they have been acquiring more every year for decades (at least more of a few things -more food for less money, more clothes, and the perception of more tax relief). However, with resources becoming scarcer and the human population still growing, the prospects for joining the wealthy elite grow smaller every year. Further, the wealthy power elite has found that tranquility and happiness have generally remained elusive, although it appears to remain persuaded that more power and more wealth will correct this situation.
Ehrlich (2000) is not enamored with the meme hypothesis of cultural evolution, but does note that quantitative approaches to cultural evolution (e.g. Cavalli-Sforza & Feldman 1981) have been scientifically profitable. Ehrlich (2000) does believe that cultural and other environmental variations play a role in the evolution of humankind, compared to genetic evolution.
Nicholson (2002) believes that humans are reluctant to speak about important issues because openness makes them vulnerable and, thus, removes them from the 'enclosure' of privacy. Denial is probably not the word to use in this situation -Nicholson uses the word silence.
Orr (2004) believes that the whole political machinery that connects the values and ideals of American citizens with public policy has been severely damaged, possibly broken. Orr presents an unsettling evaluation of the environmental consequences humans will face unless citizens develop the political will to reverse current trends. He states that patriotism, heightened by fears of terrorism, is a major factor in this dysfunctional system and will adversely affect posterity. Despite Orr's disquieting analysis, he has both a positive view of the future of the human species and a plan for leaving a habitable planet for future generations. True patriotism may have severe penalties. For example, Thompson reports that a federal biologist and the team's advice were illegally ignored before a major fish kill in 2002 on the Klamath River. 19 The federal government was politicizing scientific decision making and misleading the public. Pegg reported another instance in which an attempt was made to time the release of information on the closure of an Oceans Commission report to occur before the US national elections.
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Another possibility is that, in some instances, uncertainty may appear to be denial. For example, some professionals have predicted an oil shortage (e.g. Editorial 2003 , Goodstein 2004 and that the petroleum age is far from over (e.g. Maugeri 2004 ). Malakoff (2004) examines the possibility that some at-risk species (e.g. bluefin tuna and blue whales) appear to congregate along oceanic 'fronts' where cold and warm water masses meet. These fronts may exist for relatively long periods of time and may even result in areas rich in fisheries. However, much must still be learned about these areas. One thing is clear -this level of scientific uncertainty requires a high level of scientific literacy and may be ignored (not denied) because of both complexity and uncertainty. The same is true of such complex issues as the deterioration of world food security.
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In the US, alarm has increased over the number of overweight people (McGraw 2003) . Is the silence in the US on an imminent food crisis due to denial, guilt, or a lack of awareness of the problem? A related issue (noted in Quigg 2004) is whether drought in the American West is a cyclic problem or a new trend.
In addition, ambivalence exists about repairing some of the ecological damage that humankind has done. Willott reported on a case in Tucson, Arizona, USA, of current riverbeds that are often dry; however, in the 1800s, they were often filled with water, but also malaria.
22 At present, malaria does not exist in the Tucson basin, but the West Nile virus does. The benefits of wetland restoration are numerous (e.g. National Research Council 1992), including ecosystem services such as water purification, removal of sediments, flood reduction, and use as major wildlife habitats. However, Willott noted that repair of nature in one area may mean an alteration in the social context. 23 To achieve sustainable use of the planet, humankind can neither assume an either/or attitude nor remain silent on the issues.
IDEALIZATION VERSUS REALITY
If humankind achieves sustainable use of the planet (or a close approximation thereof), it will be because billions of people share a new vision and use it to guide their practices. These billions can be amassed because thousands and/or millions who are living more sustainably should inspire other individuals. Individuals who live a life that is materially frugal, in harmony with nature, and yet have had an enriching, quality experience have caused many people to reexamine their lifestyle, including the satisfaction of developing a more harmonious relationship with natural systems (e.g. Wirzba 2003) .
As a citizen of the US, which has the largest ecological footprint of all nations, I felt a personal responsibility to see how much of my personal footprint size could be reduced. Wackernagel & Rees (1996) provide a discussion of how the ecological footprint size is calculated. There are numerous Internet sites for determining personal ecological footprint size.
24 Figure 1 in Rees and Wistra (2003) graphically illustrates equitable (i.e. population-based) versus actual appropriation of global carrying capacity by selected countries. The US, with less than 5% of the global population, appropriates about 24% of global carrying capacity. Much can be done in the US to reduce footprint size. Residents of wealthy nations average 5-10 hectares/capita while residents of China require only 1.2 hectares (Wackernagel et al. 1999) . If individuals realized that lifestyle changes could be incremental, they would be less likely to indulge in denial. Denial occurs most often if an entire lifestyle appears threatened. Furthermore, a modest change in a single component of a lifestyle (e.g. energy consumption) is likely to result in a significant improvement in sustainability. Denial appears more likely if individuals are told they will have to give up everything if they embrace sustainable use of the planet -'back to the Stone Age' is a transparent but effective tactic for oppositionists. The quality of life appears threatened when, in fact, excessive consumption is the target. An obligation of giving up cars is more threatening than an appeal to use the car less. However, if a substantial number of people used cars less, greenhouse gases would diminish. Living comfortably without a car in most small US towns is difficult, but not impossible. However, if small towns had been designed with more neighborhood stores within walking distance, dependence on automobiles would be reduced and social capital would increase. Americans now drive to exercise facilities when walking to the local store would benefit both the individual and the environment.
On a finite planet with limited resources and a growing demand on them, a simpler, less materialistic lifestyle is inevitable. Exponential growth alone will ensure simplicity and less materialism. This crisis could come earlier than expected due to water shortages, climate change, terrorism, ethnic conflict, etc., which will worsen already troublesome conditions. Humankind is blessed with a sophisticated intellect, but denial of evidence that Earth's ecological life support system is being degraded at a rate unprecedented in human history results in stupid decisions that are harmful to both individuals and humankind. Dawkins (1990) vival value when the environmental crisis intensifies, even if it does not seem to function effectively in eliciting precautionary measures that would lessen or avoid the crisis. Memes, both lethal and benign, are transmitted from mind to mind through cultures. Consequently, changing individual minds affects the survival value of memes. As a consequence, denial might be overcome rather rapidly. The future of humankind may depend on the validity of this hypothesis.
However, Dobson (2003) reluctantly concludes that social justice and environmental sustainability are not always compatible objectives. Rees and Wistra (2003) pose an equally challenging issue that must also be addressed before the loss of ecological resiliency occurs. Denial of serious sustainability issues is not prudent. Abernethy (e.g. 1994) has shown that motivation, rather than differential access to contraceptive methods and information, is the primary determinant of fertility.
25 Individuals respond to scarcity by having fewer children and to a perceived better future by having more children. In short, successful economic development does not reduce family size but, where perceived economic opportunity is good, family size increases.
The few selections from relatively recent publications that follow provide food for thought on the question of denial.
(1) The world's most populous country, China, has a significantly shrinking grain harvest, as do many other countries with large populations. 26 (2) Oxygen deficient areas of the world's ocean, 'dead-zones', that are devoid of fish are spreading. The number has doubled since 1990 -150 zones have been identified globally. Some are as large as 27, 000 square miles. 27 (3) It was once believed that hatchery salmon could help maintain wild populations but there is persuasive evidence that this is an unjustified expectation. 28 (4) The Los Angeles Times notes that carbon dioxide levels have reached record high levels after growing at an accelerated pace last year. 29 This important greenhouse gas is a major factor in climate change.
(5) The human economy may well have overshot Earth's carrying capacity by exceeding its regenerative capacity (Wackernagel et al. 2002) Many other examples of denial can be found in publications of the United Nations, The Earth Policy Organization, and Worldwatch. An important factor is accusations that US President Bush's administration has systematically distorted scientific fact and stacked technical advisory committees to advance favored policies on the environment (Glanz 2004). Dr. Charles M. Vest, president of the Massachusetts Institute of Technology, has cautioned against a very long-term trend toward selective use of scientific information driven by political and ideological motivations. Arguably, this trend is the most pernicious form of denial.
In the quest for sustainable use of the planet, humankind may be nearing a point of 'no return' (i.e. irreversible damage to the biospheric life support system). The closer this point is approached, the more difficult management becomes. Considerable uncertainty exists about the precise breakpoint of the biospheric system, but, clearly, much damage is being done to it. Denial that the problem exists will only result in being spectators to a tragedy that could have been avoided. As McNeill (2000) has documented, the rate of environmental deterioration seems to be accelerating. The cult of hyperindividualism (i.e. focusing on the individual condition) appears to be accompanied by a belief that individual interests are divorced from the interests of humankind, including posterity. For example, mainstream science has been aware of the threat of global warming for more than a decade, but both nationstates and individuals all too often refuse to change their behavior to prevent exacerbating the problem. Sustainability is larger than the individual, and humankind cannot deny that an ethical behavior is required to transcend the individual. Still, the recognition of the need for ethical behavior could grow into a major political force globally. Regrettably, history indicates that major crises need to become painfully obvious before a paradigm shift occurs.
Why do people remain unconvinced and unconcerned despite increasing evidence that humankind is seriously reducing the chances of achieving sustainable use of the planet (Ehrlich & Ehrlich 2004 )? Ehrlich & Ehrlich note that Americans, although major contributors to resource consumption and anthropogenic greenhouse gases, seem mostly oblivious to the poten-tially massive threats caused by excessive resource consumption (i.e. beyond regeneration or replacement capacity) and increasing pollution of the environment.
